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@ Infrared-absoiblng mark printed matter. 

(g) Infrared-absorfolng mark printed matter has an infrared-absorbing martc fbnned on a substrate by 
printing with an ink having high light absorptivity in the infrared region ; the infrared-absoiting marie is 
covered up by smearing with an ink having high light absorptivity in the visible region and pervious to 
light in the infrared region to fonm a coloured concealing layer; on the coloured concealing layer is 
formed a white concealing layer by printing with an Ink containing a white pigment and an extender 
pigment of which at least part of the partk^les are those having an average paitide size of 3 to 20 (on. !n 
this printed matter, the infrared-absorbing marie is perfectly concealed so that it is Invisible to the naked 
eye, and the image of the printed matter is improved. 
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Recentiy. as a measure against tampering of magnetic records on private cards, ID cards and the like, it- 
is practiced to print fixed information such as rr^gnetic bar codes or infrared-absoring bar codes and provide 
thereon a covering layer or other covertures to conceal these bar codes. For example, the whole area of the 
infirared-absorbing bar code printed on a voting card Is covered up by smearing with an ink which has high 

5 light absorptivity in the visible region but low light absorptivity in the infrared regton (Japanese Patent Appli- 
cation Kokai No. 5B-45999). This method, however, had the problem of disagreeable visual image because of 
black color of the ink which has low light absorptivity in the infrared region. This method also had the problem 
that it was incapable of perfectly concealing the bar code in order that Is Invisible to the naked eye. 

In order to elmninate these problems to improve image and perfectiy conceal the bar code so that it is in- 
to visible to the naked eye. It Is tried to cover up the infrared-absorbing bar code by smearing with an ink having 
high light absorptivity in the visible region but low light absorptivity in the infirared region and make printing 
thereon with a white ink comprising titanium oxide to form a whBe concealing layer, it Is further attempted to 
print a pattern on the white concealing layer. 

However, even if such a white concealing layer is provided by printing wKh a white ink comprising titanium 

f 5 white, it Is Impossible to attain perfect concealment of the Infrared-absorbing bar code in order that It wtit be 
invisible to the naked eye. Also, when the whfte concealing layer is made thick or additional printing of a pattern 
is made thereon to assure perfect concealment of the infrared absorbing bar code, there arises the problem 
that when the bar code-printed objects are placed one upon another or piled up, the bar code-printed portions 
become bulky or bulgy, giving rise to trouble in handling or use of said objects (such as cards). 

20 The present invention has been achieved as an outcome of extensive studies conducted In view of the 
above circumstances. According to this Inventton, an infrared-absorbing mark (or marks) formed by printing 
on a substrate is covered up by smearing with an ink having high light absorptivity in the visible region and 
previous to light in the infrared region, thus forming a colored concealing layer on saM mark, and on this colored 
concealing layer is further provided a white concealing layer by making printing on said colored concealing 

25 layer with an ink containing a white pigment and an extender pigment of which at least part of the particles 
are those having an average size of 3 to 20 ^m. thereby achieving perfect concealment of the infrared-ab- 
sorbing mark so that It is invisible to the naked eye, without causing any hindrance in practical use, and at 
the same time bettering image of the printed object such as prepaM card. 

Referring to the accompanying drawings. Fig. 1 is an enlarged secttonai view of the principal parte of a 

30 prepaid card which is an example of infrared-absorbing mark-printed matter according to the present invention. 
Fig. 2 is an enlarged sectional view of the principal parts of another prepaid card showing another example 
of infrared-absorbing mark-printed natter according to the present invention. 

Fig. 3 Is an enlarged sectk>nal view of the principal parte of another prepaM card showing stai another 
example of infrared-absorbing mark-printed matter according to the present invention. 

35 In the drawings, reference numeral 1 designates substrate, 2 Infrared-absorbing mark, 3 cotored conceal- 
ing layer, and 4 white concealing layer. 

Atypical example of infrared-absorbing mark-printed matter according to the present invention Is illustrat- 
ed below with reference to the accompanying drawings. 

Fig. 1 is an enlarged sectional view of the principal parte of a prepaid card embodying the present lnventk>n. 

40 In the drawing. 1 denotes a substrate serving as a white base, which Is made of. for example, a white coloured 
polyester film. As the substrate, there can be used an ordinary transparent polyester fflm having formed there- 
on a magnetic layer which has thereon a white coating layer mainly composed of titenium oxide. It Is desirable 
that the substrate used in the present Invention is one having a reflectence of 40% or higher. 

On the white substrate 1 is formed an Infrared-absorbing mark 2. For forming this infrared-absorbing mark 

45 2, an infrared-absorbing ink is prepared by mbdng and dispersing an infirared-absorbing dye, such as PA-1008 
(produced by MIteui Toateu Senryo K.K.) or SIR-103 (Miteui Toatsu Senryo K.IC) or other material having a 
high infirared absorptivity such as carbon, with binder resins, organk: soh^ente and other necessary substences. 
and printing is made on the white substrate 1 by using said Ink to a thickness of 0.3 to 3 pm by gravure or 
screen printing to form a predetermined pattern. 

50 Acolored concealing layer 3 is formed over the white substrate 1 to make only faintly or hardly recognizable 
the infrared-absorbing mark 2 formed on the substrate 1 . This colored concealing layer 3 is formed by offoet. 
gravure or screen printing over the whole surfoce of the substrate 1 , covering up the Infrared-absorbing mark 
2. by using an Ink having a high light absorptivity in the visible region and pervious to light In the Infrared region. 
For eliminating the color of the lnfrared-absort>ing mark, it Is desirable that the colored concealing layer 

55 Is one capable of absorbing light in the whole visible regkm. This layer, therefore, is preferably black or of a 
color dose thereto, such as dark blue or purple. Such a colored concealing layer can be formed by printing 
with a specific Ink prepared by mbdng and dispersing an organic dye or pigment with binder resins, organk: 
solvents and other necessary substences. The thickness of this layer is preferably within the range of 0.5 to 
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3 in view of concealing effect and restrictions on film thickness. 

On the colored concealing layer 3 is formed a white concealing layer 4. This white concealing layer 4 Is 
formed by screen printing on the colored concealing layer 3 with an Inic prepared by mixing and dispersing a 
white pigment and an extender pigment, at least part of the particles of said extender pigment being those 

5 having an average size of 3 to 20 ^m. with binder resins, organic soh^ents and other necessary substances. 
The extender pigment used in the white concealing layer 4 is prefbrably one of which at least part of the 
particles are t hose having an average size of 3 to 20 pm. Use of an extender pigment having an average particle 
size of 3 to 20 ^m matts the white concealing layer 4, causing diffused reflection of light entering the white 
concealing layer 4, so that the infrared-absorbing mark 2 covered up by the colored concealing layer 3 is per- 

10 fectly concealed so that it is invisible to the naked eye. Whiteness of this white concealing layer 3. due to use 
of a white pigment, serves for bettering image of the printed matter. 

As the extender pigment, calcium carbonate, aluminum oxide, siicon oxide and the like are preferably 
used. These compounds are preferably of an average partide size of 3 to 20 |im, more preferably 5 to 10 pm. 
It is to be noted, however, t hat when the pigment particles having the sizes less than 3 ^m are mixed In a limited 

IS proportion, the matted white concealing Iayer4 is improved in leveling. Accordingly, it is recommended to prop- 
erly mix the pigment particles having the sizes less than 3 ^m in those having the above-specified range of 
average size. When all of the extender pigment particles used are those having an average particle size of 
less than 3 ^m, it is impossible to matt the white concealing Iayer4 and perfectly conceal the infirared-absorbing 
mark 2 so as to be invisible to the naked eye. The pigment particles having the sizes greater than 20 ^m may 

20 be caught in or cannot pass the meshes of the screen and fall off the white concealing layer 4 at the time of 
screen printing. 

Regarding the content of the extender pigment in the white concealing layer 4. In case all of the pigment 
particles fall within the range of 3 to 20 Mm in size, the desired effect can not be obtained when the content 
of the extender pigment is less than 10% by weight based on the whole solid matter in the white concealing 
25 layer 4. while when the content is higher than 45% by weight, the strength of the white concealing layer 4 is 
reduced. Therefore, the extender pigment is added so that its content will preferably be in the range of 10 to 
45% by weight, the optimal range being 15 to 30% by weight, based on said standard. In case of mixing the 
pigment particles having the sizes less than 3 ^m, such particles should be mixed so that their proportion to 
the whole particles of extender pigment will be less than 50% and that the content of the extender pigment 
30 particles having the sb»s of 3 ^m or greater will fall within the above-defined range. 

As for the white pigment used in combination with said extender pigment in the present invention, it is de- 
sirable to use a pigment which is white In color and has a refracth^e Index of 2 or greater (the greater the better), 
such as titanium white or zinc oxide. The particle size of the white pigment used in this invention is preferably 
in the range of 0.1 to 1 ^m, more preferably 0.2 to 0.5 ^m, because no sufficient concealing effect is obtained 
35 when the particle size is less than 0.1 pm, and the particles having the sizes greater than 1 \im tend to intercept 
the near infrared rays. As to the content of the white pigment, no sufficient concealing effect is provided when 
the content Is less than 8% by weight based on the whole solid matter in the white concealing layer 4, and 
t here takes place too much interception of t he near infrared rays when t he content is higher t han 25% by weight, 
so that the content of the white pigment is preferably in the range of 10 to 30% by weight, more preferably 15 
40 to 25% by weight based on said standard. 

The thickness of the white concealing layer 4 formed by printing with an ink containing a white pigment 
and a loading pigment of which at least part of the particles are those having an average size of 3 to 20 
is preferably within the range of 2 to 12 \an, tnote preferably 3 to 8 ^m. because when the thickness is less 
than 2 \im the layer could be seen through with the naked eye. and when the thickness is greater than 12 
48 the layer is liable to reflect the infrared rays. 

A pattern 5 is formed on the white concealing layer 4 by printing, as by offset printing, with a specific Ink 
prepared by mbdng and dispersing an organic pigment or dye not absorbing the near infrared rays with binder 
resins, organk: solvents and other necessary substances. It is not essential to form the pattern. The thickness 
of the pattern is preferably within the range of 0.5 to 2 Mm because a greater thickness may produce a differ- 
so ence in level. 

A magnetic layer 6 may be provided as desired on the underalde of the white substrate 1. This magnetic 
layer can be formed by any suitable method. For example, a magnetic coating material is prepared by mixing 
and dispereing a magnetic powder with binder resins, organic solvents and other necessary substances, and 
this coating material is applied on the underside of the substrate 1 and dried by suitable means. 
55 The binder resin used In forming said Infrared-absorbing mark 2, colored concealing layer 3. white con- 
cealing layer 4 and pattern 5 Is not critical in this invention, but it Is selected by taking into conskleratton the 
adhesive force of the infrared-absorbing mark 2, colored concealing layer 3 and white concealing layer 4 be- 
tween them or to the substrate 1 forming the base, mechanical strength of the infrared-absorbing mark 2, col- 
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ored concealing layer 3, white concealing layer 4 and pattern 5, and other Actors. Preferred examples of the 
binder resins usat)le in this invention include vinyl chlorfde-vlnyl acetate copofymer, polyvinyl butyral resins, 
polyurethane resins, polyester resins, acrylic resins. polycart)onate resins and UV resins. 

The organic solvent used in forming said mark and layers may be properly selected from those which are 
5 capable of well dissolving the binder resin used. Preferred examples of such organic solvents are methyl ethyl 
ketone, methyl isobutyl ketone, cydohexanone, toluene, ethyl acetate, tetrahydrofiiran and dtoxane. 

The magnetic powder used in forming the magnetic layer may be chosen from a variety of magnetic pow- 
ders which are generally used for magnetic recording media, such as y-Fe2Q3 powder, Fe304 powder, Co-ferrite 
powder, Fe metal powder and barium ferrite powder. The binder resin and the organic soh/ent used for forming 
10 the magnetic layer may be also properly selected from those generally used for the magnetic recording media. 
Those used in forming saki infrared-absorbing mark 2. colored concealing layer 3, white concealing layer 4 
and pattern 5 can be fevorably employed. 

The concept of the infrared-absorbing mark printed matter according to the present inventton is not limited 
to the private cards such as described above; it can as well as applied to various other types of card such as 
15 ID cards, magnetic cards, etc., various printed articles using a plastic substrate, printed books such as bank- 
books provided with a magnetic layer at a part, and so on, in which the same effect as described above is 
produced. 

The foltowing examples further Blustrate the present invention. 
20 Example 1 

A desired bar code pattern was screen printed, so as to have a thidcness after drying of 2 ^m. on a 40 
mm X 76 mm x 180 pm thick polyethylene terephthalate film containing titanium oxide by using an infrared- 
absorbing ink prepared by dissolving a composltton consisting of 3 parts by weight of PA-1006 (a near infrared- 

25 absorbing dye produced by Mitsui Toatsu Senryo K.K.), 27 parts by weight of VAGF (vinyl chloride-vinyl acetate 
copolymer produced by U.C.C. Corp.) and 70 parts by weight of cydohexanone. 

On the polyethylene terephthalate film printed with the bar code pattern, gravure printing was performed 
with a black Ink prepared by dissolving a composition consisting of 2 parts by weight of PS black ME-3 (visible 
light absorbing dye produced by Mitsui Toatsu Senryo K.K.). 28 parts by weight of VAGF (vinyl chloride-vinyl 

30 acetate copolymer produced by U.C.C. Corp.), 3 parts by weight of Collonate L (a trifenctional low-molecular 
weight isocyanate compound produced by Nippon Polyurethane Kogyo K.K.) and 67 parts by weight of cydo- 
hexanone. to form a colored concealing layer having a thickness after drying of 1 ^m. 

On this colored concealing layer was further formed a 7 ^m thick white layer by screen printing with an 
ink prepared by mixing and dispersing 12 parts by weight of titanium oxide (average particle size: 0.3 ^m). 15 

35 parts by weight of calcium carbonate (ave. particle size: 10 ^m), 14 parts by weight of VAGF (vinyl chloride- 
vinyl acetate copolymer produced by U.C.C), 14 parts by weight of CA11 6 (polyurethane resin produced by 
Morton Corp.), 3 parts by weight of Collonate L and 11 0 parts by weight of cydohexanone In a sand mill for 8 
hours. There was thus formed a prepaid card having an Infrared absorbing bar code, in which, as shown in 
Fig. 2. an infrared absorbing mark 2. a colored concealing layer 3 and a white concealing layer 4 are laminated 

40 successively on a polyethylene terephthalate film 1 containing titanium oxkJe. 

Example 2 

A prepaid card having an infi^red absorbing bar code was made by following the same procedure as Ex- 
45 ample 1 except that in the composition of the ink used for forming the white concealing layer, calcium carbonate 
having an average partide size of 1 0 ^m was replaced by the same amount of silicon oxide having an average 
partide size of 10 ysn. 

Example 3 

50 

A prepaid card having an infrared absorbing bar code was made by fdlowing the procedure of Example 1 
except that in the composition of the ink used for forming the white concealing layer. 15 parts by weight of 
calcium carbonate having an average partide size of 10 ^m was replaced by a mbcture of 11 parts by weight 
of calcium carbonate having an average partide size of 1 0 (im and 4 parts by weight of caidum carbonate hav- 
55 ing an average partide size of 0.7 ^m. 
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Example 4 

A prepaid card having an infrared absorbing bar code was made by foliowlng the procedure of Example 1 
except that In the composition of the Ink used for forming the white concealing layer, calcium carbonate having 
an average partide of 10 )xm was replaced by the same amount of calcium carbonate having an average par- 
tide size of 3 pm. 

Example 5 

A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 
except that in t he composition of the ink used for forming the white concealing layer, calcium carbonate having 
an average particle size of 1 0 ^m was replaced by the same amount of calcium carbonate having an average 
partide sizeof20pjn. 

Example 6 

A prepaid card having an Infrared absorbing bar code was made by following the procedure of Example 1 
except that In the composition of the Ink used for forming the white concealing layer, the amount of caldum 
carbonate used was changed from 15 parts by weight to 20 parts by weight, and that the amount of titanium 
white was changed from 12 parts by weight to 7 parts by weight 

Example 7 

A prepaid card having an infrared absorbing bar code was made by foltowing the procedure of Example 1 
except that In the composition of the Ink used fbr fbrming the white concealing layer, the amount of caldum 
carbonate was changed from 15 parts by weight to 7 parts by weight and that the anxMjnt of titanium white 
was changed from 12 parts by weight to 16 parts by weight 

Example 8 

A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 
except that on the white concealing layer of the private card obtained In Example 1 , there was further Ibrn^d 
a pattern by offset pnnting with a commercially available light blue UV ink (S type produced by Toyo Ink Mfg. 
Co., Ltd.). Thus, in this private card, as shown in Fig. 3, an infrared absorbing mark 2, a colored concealing 
layer 3. a white concealing layer 4 and a pattern 5 are laminated successively on a polyethylene terephthalate 
film 1 containing titanium white. 

Comparative Example 1 

A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 
except that in the compositton of the Ink used for forming the white concealing layer, caldum carbonate having 
an average particle size of 10 pm was replaced by the same amount of calcium carbonate having an average 
partide size of 0.7 ^m. 

Comparath^e Example 2 

A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 
except that In the composltk)n of the Ink used for forming the white concealing layer, caldum cart)onate having 
an average partide size of 10 pm was not used. 

The prepaid cards having an infrared absorbing bar code obtained in the Examples and the Comparative 
Examples described above were subjected to a visual test in which 1 0 panelists were asked to visually observe 
the cards under the sunlight and under a fluorescent lamp and tell whether they could recognize the bar code 
on each card. The number of the panelists who could recognize the bar code on each card was counted. Also, 
the reflectances of t he bar code portton (A portion) and the no-bar-code portion (B portion) In each card were 
measured by using a print contrast meter (PCM-11) filter D, and the contrast ratio was calculated from (B - 
A)/B. The results are shown In Table 1. 
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As seen from Table 1, with the prepaid cards obtained In Examples 1 to 6 it is harder to recognize the bar 
code than with the prepaid cards obtained In Comparative Examples 1 and 2. Also, even when calcium car- 
55 bonata of large partide size Is used In the white concealing layer, the reflectance is not lowered and the bar 
code Is hard to recognize. It is thus noted that the infrared-absorbing mar It printed matter obtained according 
to the present invention can make the Infirared absorbing marie invisible to the nalced eye whDe maintaining a 
good image of Its own, 
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Claims 



1. An infrared-absorbing mark-printed matter comprising a substrate having an infrared-absorbing nr^k in 
a predetermined configuration comprising an ink having high iight absorptivity in the infrared region, a 
5 coloured concealing layer covering the infrared-absorbing mark comprising an Ink having high light ab- 

sorptivity in the visible region and pervious to light In the infirared region and a white oonoeating layer on 
the coloured concealing layer comprising an ink containing a white pigment and an extender pigment, at 
least some of the extender pigment particles having an average size of 3 to 20 pm. 

io 2. An infrared-absorbing mark-printed matter according to daim 1 , wherein the extender pigment is selected 
from calcium cart)onate, silicon oxide and aluminium oxMa. 

3. An infrared-absorbing mark-printed matter according to daim 1 or 2 wherein the white concealing layer 
is a matted white concealing layer having a thickness of 1 to 10 ^m. 

4. A process for producing an infrared-absorbing mark-printed matter whtoh process comprises forming an 
infirared-absorbing mark In a predetermined configuratton on a substrate using an ink having high iight 
absorptivity in the infrared region, smearing an ink having high iight absorptivity in the visible region and 
pervious to iight In the infrared regbn on the infrared-absorbing mark so as to form a coloured concealing 

^ layer and forming a white concealing layer on the coloured concealing layer by printing with an ink con- 

taining a white pigment and an extender pigment wherein at least some of the extender pigment partides 
are of average size of 3 to 20 ^m. 

5. A process according to clabm 4 for produdng a printed matter according to any one of daims 2 and 3. 
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